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A very fundamental and important point is implied by this
statement; and often goes unnoticed because the mere
convenience of a simulation (clear, uncluttered presentation, and
so on) is taken to be its principal merit. Undoubtedly, the
presentation does matter. Bul the real distinction lies in the fact
that quasi experiments can be simulated, usually in a rather simple
minded fashion, just because nothing whatever is lost. The student
is meant to learn about a text-book world governed by the “laws
of physics” or the “law of genetics' (not about reality, except, of
course, reality as it is pictured by the physical or genetic *'laws").
Even if the student works in a real laboratory, every effort is made
to ensure that he learns these “‘laws" and neither flirts with the
unforseen nor exhibits unusual modes of explanation.

Real phenomena (whether concrete or abstract) have an
indefinite number of explanation types that are acceptable though
they are also open to an indefinite number of trivial explanations
and an indefinite number of essays in explanation that are
unacceptable because they are mistaken, For a text book
phenomenon there is one class of equivalent explanations deemed
“eorrect” and all members of the ‘‘correct’ class are
recognisable * ' .

So, also, some problems have an indefinite number of
acceptable solution types. But others do not. If an experimentisa
quasi experiment then the phenomena to be explained are
presented as posing problems that have very limited, well known
and thus accurately recognisable solutions.

1.3. The Hinterland. Some experiments lie on the borderine
between quasi experiments (really problem solving situations) and
genuine research. The instructor names an imperfectly specified
goal and the student casts around to discover an insightful way of
achieving it. His progress is observed; innovation and (genuine)
discovery learning is encouraged.

In this connection it is cogently argued that the variety of real
world fabric is a crucial determinant of insight, absent from the
majority of simulations. The claim in favour of “'variety™ s
accepted without qualification; but, since the case under

2! This does not mean that there is one and only one correct explanation,
like the answer to a multiple choice question. The one correct class may have
an infinite number of members and commonly it has many members.
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consideration is borderline, there is some doubt about what kind
of “variety" is involved and how it is used.

Two possibilities can be mechanically accommodated; one
cannot be (as & matter of fact, this remaining possibility cannot be
“accommodated” in any manner, mechanical or otherwise). Of the
two tractable cases only technical and generally trivial limitations
stand in the way of less arid simulations.

(a) The “variety” in question is a variety of instances or
examples which cover the field of whatever relation (some R,) is
brought about if the goal is achieved or the problem is solved.
There is no more difficulty in generating the requisite exemplars
(specimens of fruit flies, perhaps) by electro-mechanical methods
than there is in collecting the exemplars for inspection; often, the
simulated generation process is a great deal less difficult. Here, the
variety is used to exhibit the relation to be learned (on the
assumption that the relation is known by the teacher). Since
statistical relations, at any rate in a stationary universe, are
perfectly knowable, it follows that provision of a random input
tape to STATLAB or the random mutation and combination of
fruit fly gene patterns to produce statistically legal offspring, is an
operation that comes into the same category as the generation of
exemplars; in the sense that it has the same cognitive impact and
function in teaching (i.e. a statistical law is treated as an ensemble
of deterministic laws).

(b) The other (tractable) case is somewhat different. Without
prejudice to whether or not the relation (K, )to be leamed is
exhibited by running over the exemplars in its field or (for a
statistical law) over the deterministic laws it adumbrates, the
student is encouraged to seek novel explanations for R,. Here
“variety” means ‘‘novelty” which is produced by the student, not
by features immanent in the subject matter,

Notice, first, that non trivial modelling facilities usually can
interpret several forms of explanation, and are made to interpret
85 many classes of explanation (perhaps with infinite membership)
as the designer specifies. So far as novelty is concerned, the
important point is that there should also be criteria saying that
some classes of explanations are prosaic or mundane or obvious, If
such criteria exist, the student who submits an obvious
explanation can be told to seek a better or more subtle one and
the act of rejecting a "‘correct but pedestdan'' essay (whilst
confirming its correctness) does encourage novelty, for good
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(such as complementation and composition) and thus a modicum
of communality between the assembly rules and the interpretation
rules proper to each compartment in question. Formally, this
requirement is satisfied by the existence of an entailment
structure. But the formalision could express trivial corres
pondences and it is quite clear that effective learning over a
heterogeneous field depends upon the existence of many strong
analogies between the distinct compartments; for example, that
principles leamed in “light" can be applied, as analogies, to the
study of "electricity”’.

1.8.  The veridiciality of laboratorfes. It is quite important to
notice that a laboratory could be counterfactual: for example, an
Ames Room (or on & larger scale, the grotesqueries and
phantasmagoria of Disneyland) fumish a creditable laboratory. So
would the type of set up used by Michotte in his experiments
upon apparent causality. The fact is, the canons for accepting a
model built in a laboratory are satisfaction or "“workahility" (that
any model must be executed) and agreement over explanations
offered in the esoteric language (Section 1.5) which depends upon
the rules of etiquette, deportment, and interpretation. A model (as
stressed repeatedly in the last chapters) represents something
teachable but the question of truth and falsity does not bear
directly upon these properties.

1.9. The laboratory as an extension of the user. It was noted in
Chapter 6 (Section 2.5.8) that one modelling facility or laboratory
is the P Individual’s biological processor (“‘his” M Individual);
further, that it is sometimes useful to regard a facility such as
STATLAB, or even a motor car, as an extension of this processor
that in some ways enhances, in other ways restricts, its
capabilities, Henceforward, we shall keep that interpretation in
mind as generally salutory,

Certain corollaries follow, as a result of this orientation.
Whatever is kmown to a participant (the relations he takes as
properties and that are consequently the functional primitives) are
no more nor less than relations he can bring about by doing (by
way of model execution) in the processor (biological entity of
mechanical modelling facility) in which this P Individual is
executed. Thus, for example, | can walk, or press in plugs, or
distinguish up from down, or one texture from another, or nght
from left.
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110. "“Truth" in a generalised laboratory. Return to the idea of
“truth” and the discussion in Section 1.8.

There is a sense of “truth" to the participant P Individual in a
conversation which runs as follows; the statement “That is true"
means ““l could do that and bring about that (true) relation, using
the processor in which 1 am currently embodied and executed™.
Clearly this concept of “truth” is processor dependent; it may
vary greatly from context to context and it is likely to change
with the extent to which biological processors are (if at all)
mechnm::lﬂy sugmented or coupled into social aggregates for
perfm_*mmu cooperative tasks, That tallies, well, with everyday
experience, But "truth" (in this special though very useful sense)
is really to :_in with satisfaction (by a procedure, of a relation) and
cﬂ;:t be directly equated to the *‘veridicial truth™ of an external
o er.

2. Some Laboratory Like Modelling Facilities

In Chapter 5 Section 1.7.4 we chose to constrain admissable
m_udnln to the class of finite automata or of finite state machines
with optional extension to locally metricised probabilistic
machines (for which the state sets (internal, Z; input, U; output,
V) are fixed, but the transition between any one internal state and
another may be determined by a probabilistic transition rule,
interpreted as an appropriately biassed random selection
generator, reset to act as an independent random source at each
exe::u_tiun step 7. In the same chapter we introduced a pair of
clocking arrangements (Fig. 1 and Fig. 2 of Chapter 5) the
modelling facility being serially clocked unless the contrary is
stated. It follows that the operation of any modelling facility can
be regarded as a special case of Icon 10, provided that the
modelling facility forms part of CASTE.

2.1.  Retrospective comments on STATLAR as a modelling
facility. A modelling facility of this type is more elaborate than it
need to be to accommodate the models generated under the main
example of elementary probability theory. The two lower
quadrants in STATLAB (Chapter 4) (the subfacilities for
structural models and real life experiments) need only allow a
student to construct graphs or mappings from the elements of a
set onto & finite number of tokens for its subsets, the members of
which are specified by the mappings in question. In the abstract
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example, il the game is constant sum, then a completely avancious
maximisation is rational.

Any particular play of the game is represented as a path through
the game tree; conversely, (since the players are isolated apart
from the play) they could each have stipulated, beforehand, a
player strategy; a set of statements asserting the move that will be
selected at each choice, contingent (perhaps) upon prior moves
and, thus, upon a players location, at this moment, on the game
tree. Thereafter, the game could be played independently of the
players. For a finite total number of moves, and a finite tree
depth, there is a finite number of strategies and play of the game
can be substituted by choice of a strategy (or for some games o
weighted probabilistic combination of strategies) prior to play,
together with the automatic execution of the chosen strategies.
The normal representation of a two player game is thus a matrix in
which the rows correspond to one players strategies, the columns
to the other players stralegies and the entries in which are values
of the payoff function.

3.2, Games as automate. In any actual game there are
recognisable situations. For example, in a board game, the
situations are configurations of playing pieces. According to the
game tree formulation, any recurring situation will be counted as
distinct, and although the move sets may differ from branch point
to branch point they are preordained. As a result of this, a strategy
cannot involve conditional statements or, to rephrase the matter,
it is a feedforward operation; feedback is not comprehended. An
alternative formulation, due to Banerji (1970) avoids this
restriction upon the use of feedback and stresses the fact that
though a set of move-like “operators” is given, an “‘operator’ may
or may not be applicable to the prevailing situation.

A set, C, of situations ¢ € C is taken as fundamental. Certain of
the situations are distinguished as outcomes ce C* C C and the
outcome set is partitioned into disjoint subsets; for example the
sets C', C*, C* where, if ce C, then player a wins and player b
looses if ¢ € C~ then player b wins and player a looses and if ¢ € C*
the game is a draw, i.e. C is the set of those states to which no
operator & or by (defined below) is applicable and which are not
labelled + or -. The players are equipped with sets of moves
applicable in certain situations only which (as in Chapter 5,
Section 1) we call operators including the null operator (a, for
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player a and by for player b). Operators are described, in the
abstract, as functions from a subset of situations onto a situation.
Let A, be the set of & and A,, be the set of b and let C, be the set
of situations to which a € A, (player a moves) are applicable and
Gy the set of situations to which b € A, (player b moves) are
IPmelb]E. A play of the game is any path starting at some initial
situation, c e (C~ C¥), in which operators 8, and by are applied,
either in tum or in a synchronised manner, so that eventually
ce C* (when, by previous definition, either c € C* or ce C or
ce C*). At this point, the game ends, the outcome being
announced to player a, and player b. Since player a and player b,
are isolated apart from their play and since their moves are
synchronised, any play they might execute could be expressed,
beforehand by a strategy which, if precautions are taken to ensure
that each game has a beginning and an end, can be represented as a
function Strat from C- C® into A, or ).

That is:
Strata: (C- C")=\,; & €(C, xC) fora € A,:
at least onea e (C, A(C-C")) x C*

Stratb: (C- C*)=\,; b€ (C, xC) forb € Ay:
at least one b, € (C, A (C- C¥)) x C*

where any a,, by, in A, A,, satisfy a binary *“legal move" relation
. From this, it will be evident that the entire game is
representable as a finite automaton and that Strat a and Stral b are
synchronously coupled finite automata (signified “'o") forming the
automaton. (Strat a) o (Strat b). Hence, Strat a and Strat b may be
realised as models { x }*, { x }", in the modelling fucility already
spI:r.-iﬁﬂd and, if so, their one execution under the 1 clock is a
play

et = av(briat; (bt (.. olas (byil(ce)) )ee))))

if the 1 clock is zerved at the end of each play ( 1> 0
throughout play). ¢+, in this expression, is the instantaneous state

of play, which contains the data available to Strat a and Strat b at
trial 7. This data can be augmented by a record of states up to
tnamely < ¢, ....c1>.
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The dynamic processes which correspond to the various
metagames (the actual or intemal-and-cognitive processes of
reflection to which Howard alludes) are dissected out in Fig 9.
These processes (with explanations or executions truncated to
form alternative sets) are metagames, rather than the processes
that underlie them. The original notation (appropriate in the
context of Chapter 6) is retained for the sake of consistency
though it is otherwise perverse to write Req”i instead of PQuestgi
and Req'i instead of PQuest; i.

To say “A and B agree, on occasion n in a strict conversation,
that a commonly named relation R, is brought aboul", is
equivalent, in this picture, to saying ‘‘The solution of i is general
metarational for A and B" and (if, as usual, the strict conversation
is tutorial; when B demands that the extension of A's model is R,)
that R, is somehow satisfied.

The strict conversation (if occasion n is terminated by agree-
ment) depicts the mechanism of the metagame played by
participants A and B on occasion n; notice that Howard's
“players" are, as they should be, P Individuals.

From Howard's Theorem 1, (in particular, from the Prime
Representative corollary 1.2) we may infer that so far as agreement
(in our sense) or metarationality (in his sense) is concemned, it is
unnecessary to extend the hierarchy of reflexions to any metagame
beyond order m! for m players; hence, for participants A and B,

beyond

A B,y or B, A,g.

Hence, on different grounds, it is possible to establish the
adequacy of the A, B, L% L' conversational skeleton as
representing the content of a strict conversation, Of course either
players or participants may carry on an indefinite spiral of
reflexions; this is conceeded and is common in conversations that
are not constrained to be strict conversations. But, so far as the
functions n, n* are defensible (Howard's theory), or insofar as the
satisfaction of a relation R, is tied to or instantiated in a modelling
facility (the jargon of our conversation theory) no further
solutions (agreements) will be uncovered by doing so.

In general, an outcome need not be metarational for all
participants. It may, for example, be metarational for A only,
from some or all metagames of g. This circumstance is important
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